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   DYNAMICS OF CONVECTIVE HOT AIR 
DRYING OF FILIFORM Lagenaria siceraria 
In this study, a laboratory convective hot air dryer was used for the thin-layer 
drying of filiform Lagenaria siceraria and the influences of the drying tempe-
rature and air velocity on the drying process were investigated. The drying 
temperature and the air velocity were varied in the range of 60–80 °C and 0.60–
-1.04 m s
-1, respectively. The experimental data of moisture ratio of filiform L. 
siceraria were used to fit the mathematical models, and the dynamics para-
meters such as convective heat transfer coefficient ,α, and mass transfer 
coefficient, kH, were calculated. The results showed that the drying tempe-
rature and air velocity influenced the drying process significantly. The loga-
rithmic model showed the best ﬁt to experimental drying data. It was also found 
that the air velocity and the drying temperature influence notable both α and 
kH. With the increase of hot air velocity from 0.60 to 1.04 m s
-1, the values of α 
varied from 111.3 to 157.7
 W m
-2 K
-1 and the values of kH varied from 13.12 to 
18.58 g m
-2 s
-1 ΔH
-1. With the increase of air temperature from 60 to 80 °C, the 
values of α varied between 150.2 and 156.9 W m
-2 K
-1 and the values of kH 
varied between 18.26 and 18.75 g m
-2 s
-1 ΔH
-1. 
Keywords: Lagenaria siceraria, hot air drying, drying curves, 
mathematical modeling, drying kinetics, coefficient. 
 
 
Lagenaria siceraria belongs to the Cucurbita-
ceae family. It is an annual herbaceous monoecious 
plant with creeping stems that has been used for tra-
ditional medication for the treatment of diseases and 
ailments of human beings. The plant contains pro-
teins, triterpenoids, cucurbitacins, flavones, C-glycosi-
des, beta glycosides 1 and vitamin B in fruits, and is 
used as a direct source of ascorbic as well. The 
edible part of the plant contains thiamine, riboflavin, 
niacin and pectin 2. The plant also contains saponin 
and fatty oil 3 [1-3]. Previous reports indicate that it 
has beneficial cardiotonic, hepatoprotective, immune-
modulatory, antihyperglycemic, antihyperlipidemic, 
analgesic, anti-inflammatory, antibacterial, diuretic, 
etc., effects [4,5].  
Because of its sweetness and tender quality, L. 
siceraria is very popular. However, it appears on the 
market in the summer, so if it is not timely eaten or 
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processed, it easily deteriorates. Therefore, storage 
and preservation of L. siceraria is necessary. Dehyd-
ration is an effective method. Drying is a process of 
moisture removal because of the simultaneous trans-
fer of heat and mass. The knowledge of the drying 
kinetics is of unquestionable importance for the deve-
lopment of process models, understanding of the 
mechanisms of moisture removal choice of drying 
conditions, and design of equipment [6,7]. At present, 
many scholars have studied drying process, drying 
models and diffusion coefficient of fruits and vege-
tables, etc. [8-20]. However, there is no report on dry-
ing of L. siceraria, especially determination of heat 
transfer coefficient and mass transfer coefficient. This 
study examines the drying of filiform L. siceraria using 
convective hot air, and investigates the effect of diffe-
rent drying temperatures and air velocities on the dry-
ing process. Drying kinetics of filiform L. siceraria is 
investigated. A semi-theoretical model was developed 
to describe the drying kinetics of the samples through 
fitting the experimental data to six mathematical 
models available in the literature. The convective heat 
transfer coefficient, α, and mass transfer coefficient, 
kH, of the samples are estimated based upon experi-A. ZHU, K. XIA: DYNAMICS OF CONVECTIVE HOT AIR DRYING OF FILIFORM L. siceraria  CI&CEQ 19 (4) 485−492 (2013) 
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mental data. The effects of drying temperatures and 
air velocities on α and kH have also been studied. 
MATERIALS AND METHODS 
Sample preparation and pretreatment 
Fresh  Lagenaria siceraria of uniform thickness 
was purchased from farmer’s market in Hangzhou, 
China. The average moisture content of fresh samp-
les was 95.6% (decimal mass fraction on wet basis). 
The samples were loaded in the moisture protected 
bags and stored in a refrigerator at 4±0.5 °C for 48 h. 
For the experiments, the ends of L. siceraria 
were removed and the sample was cleaned and 
pared. The sample was shaved into planes of 3.5 mm 
in diameter and loaded into a tray. 
Experimental equipment 
A digital experiment drying tunnel (Model 
DG100D, Zhejiang science instrument control equip-
ment Co., Ltd., China), which controls the hot air tem-
perature and velocity, and shows the mass of drying 
material, was used for the drying experiment. The 
tunnel dryer basically consists of a centrifugal fan to 
supply the air-ﬂow, an electric heater and an electro-
nic proportional controller, which controls the hot air 
temperature and velocity, and shows the mass of 
drying material. Air velocity was regulated by valve. 
The air passed through heating unit and heated to the 
desired temperature and channeled to the drying 
tunnel. The air temperature was controlled by means 
of a proportional controller. The ﬂow cross-sectional 
area of tunnel is 18 cm×18 cm, the hot air ﬂowed hori-
zontal through the tray with holes and superficial area 
of 10 cm×10 cm. The exhaust gas was not circulated 
in this experiment. The accuracy of the temperature 
control system was 0.1 °C, and that of the mass con-
trol system was 0.1 g. The line diagram of the instru-
mentation is shown in Figure 1. After drying using the 
described equipment, the material was further left to 
oven-dry in an electrical thermostatic drum wind dry-
ing oven (Model DHG-9123A, Shanghai Jinghong 
laboratory equipment Co., Ltd., China). The initial 
mass, drying mass and oven-dry mass were deter-
mined with precise analytical balance (Model BS124S, 
Beijing Sartorius instrument system Co., Ltd., China). 
Experimental procedure 
The temperature (60, 65, 70, 75 and 80 °C) and 
air velocity (0.60, 0.73, 0.85, 0.95 and 1.04 m s
-1) of 
drying were set until stabilizing [21-22]. The mass of 
pained filiform L. siceraria was weighed and loaded 
evenly in a drying tray that covered the whole drying 
area. The drying tray was put into drying tunnel. The 
drying time and mass of the material were recorded. 
The test was stopped until the mass was invariable. 
Afterwards, the drying tray was taken out from the 
desiccator, put into the oven and dried to constant 
mass at 105 °C. The oven-dry mass of filiform L. 
siceraria was obtained. 
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Figure 1. The line diagram of the instrumentation;1. draught fan; 
2. pipeline; 3. air intake; 4. heater; 5. tunnel dryer; 6.airflow 
uniform device; 7. weighing sensor; 8. material tray; 9. sight 
glass door; 10–12. butterfly valve. 
Result expressing 
The dry basis moisture content and drying rate 
at any time were calculated using Eqs. (1) and (2), 
respectively: 
−
=
g
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i
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m
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where mi, mg and Xi are mass of sample at any time 
(g), absolute dried mass of sample (g) and moisture 
content at any time (decimal mass fraction on dry 
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where mi-1, mi+1, A, ti-1or ti+1 and Ui are mass of sample 
at ti-1 time (g), mass of sample at ti+1 time (g), drying 
contact area (m
2), drying time (s) and dehydration 
rate (g m
-2 s
-1) respectively. 
The moisture ratio was calculated using Eq. (3): 
−
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  (3) 
where X0, X
*and MR are initial moisture content (deci-
mal mass fraction on dry basis), equilibrium moisture 
content (decimal mass fraction on dry basis) and 
moisture ratio (kg water kg
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The drying data obtained were ﬁtted to six thin-
layer drying models detailed in Table 1 using the non-
linear least squares regression analysis. Regression 
analysis was performed using data ﬁt Oakdale Engi-
neering (1999). The coefficient of determination (R
2) 
was the primary criterion for selecting the best equa-
tion to describe the drying curve. In addition, the 
reduced chi square (χ
2) as the mean square of the 
deviations between the experimental and predicted 
values for the models and the root mean square error 
analysis (RMSE) and the mean relative percent error 
(P) were used to determine the goodness of ﬁt. The 
higher the values of R
2, the lower were the values of 
χ
2 and RMSE and P, and hence better goodness of ﬁt 
[10,22-23]. These parameters can be calculated as 
follows:  
=
−
= 
exp, pre,
1 exp,
100
N
ii
i i
MR MR
P
NM R
 (4) 
()
χ
= −
=
−

2
exp, pre, 2 1
N
ii i MR MR
Nz
 (5) 
()
=

=− 
 
12
2
pre, exp,
1
1
N
ii
i
RMSE MR MR
N
 (6) 
where  MRexp,i is the experimental moisture ratio, 
MRpre,i is the predicted moisture ratio, N is number of 
observations, and z is the number of constants.  
Table 1. Thin-layer drying models applied to the filiform L. 
siceraria drying curves 
Model no.  Model name  Model 
1 Newton  MR = exp(-kt) 
2 Henderson  and  Pabis  MR = aexp(-kt) 
3 Logarithmic  MR = aexp(-kt) + c 
4 Page  MR = exp(-kt
n) 
5 Modified  page    MR = aexp(-kt
n) 
6  Wang and Singh  MR =1 – at + bt
2 
RESULTS AND DISCUSSION 
Study of drying conditions 
The influence of different drying temperature on the 
drying process 
The influence of drying temperature 60, 65, 70, 
75 and 80 °C on the drying process were separately 
investigated at 0.95 m s
-1 air velocity and 2.06 kg m
-2 
average loading capacity of filiform Lagenaria sice-
raria. The drying curves and the rate curves are 
shown in Figures 2 and 3, respectively. 
Figure 2 indicated that the higher drying tempe-
rature was, the lower moisture ratio was for the same 
drying time. The reason for this was that the heat 
transfer impetus, which was the temperature diffe-
rence between air and material, increased with the 
drying temperature increasing, and mass transfer 
impetus which was the humidity difference between 
air and material also became larger for the reduction 
of the air relative humidity (from 14 to 10%). There-
fore, improving drying temperature was beneficial for 
drying process because of the faster drying rate and 
the shorter drying time for reaching a certain moisture 
ratio. Figure 3 shows that the drying process can be 
divided into three stages: accelerating, constant and 
decelerating rate drying stages. The accelerating stage 
was very short. The higher the drying temperature 
was, the faster the drying process entered into the 
constant rate stage and the shorter the constant rate 
stage was. The drying temperature had obvious effect 
on the drying rate of constant rate stage. And the 
drying rate increased with the temperature, but the 
growth rate gradually decreased.  
The influence of air velocity on the drying process 
At drying temperature of 75 °C (wet bulb tem-
perature 51.5 °C) and 2.04 kg m
-2, the average load-
ing capacity of filiform L. siceraria, the influence of air 
velocities of 0.60, 0.73, 0.85, 0.95, 1.04 m s
-1 on the 
drying process were investigated separately. The dry-
ing curves and the rate curves are shown in Figures 4 
and 5, respectively. 
Figure 4 showed that the greater air velocity 
was, the lower moisture ratio was for the same drying 
time. The reason was that the increment of air humi-
dity reduced with the air velocity increasing, so the 
humidity difference between air and material 
increased, and the boundary layer thickness of the 
heat and mass transfer thinned. Therefore, the heat 
and mass transfer coefficients as well as drying rate 
enhanced. Thus increasing air velocity was favorable 
for the drying process, but the energy losses also 
increased with increasing air velocity. As shown in 
Figure 5, the drying process can be divided into three 
stages as well. The greater the air velocity was, the 
shorter the accelerating and constant rate stages 
were. The air velocity had obvious effect on the drying 
rate of the constant rate stage. The drying rate 
increased with the air velocity, but the growth rate 
gradually decreased. 
The drying kinetic model and coefficient 
The drying model 
The drying data obtained from the experiments 
were ﬁtted by six thin-layer drying models presented 
in Table 1. Non-linear regression analysis was used 
to estimate the parameters of those six models. The A. ZHU, K. XIA: DYNAMICS OF CONVECTIVE HOT AIR DRYING OF FILIFORM L. siceraria  CI&CEQ 19 (4) 485−492 (2013) 
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Figure 2. Drying curves at different temperatures. 
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Figure 3. Drying rate curves at different temperatures. 
 
Figure 4. Drying curves at different air velocities. 
 
Figure 5. Drying rate curves at different air velocities. 
whole models expression and the statistical results 
from models for temperature and air velocity are 
summarized in Tables 2 and 3, respectively. The best 
model describing the thin-layer drying characteristics 
of sweet potato slices was chosen as the one with the 
highest  R
2 values and the lowest P,  χ
2 and RMSE 
values. The statistical parameter estimations for 
temperature showed that R
2, P, χ
2 and RMSE values 
were ranged from 0.9326 to 0.9993, 1.2607 to 
15.2110, 0.000097 to 0.006824 and 0.008819 to 
0.078139, respectively, and of all the models tested, 
the  R
2 for Logarithmic, Page, Modified page and 
Wang and Singh models were all above 0.99, the 
Logarithmic model gives the higher value of R
2 and 
the lowest values of P, χ
2 and RMSE, hence Loga-
rithmic model may be selected to represent the thin 
layer drying behaviour of filiform L. siceraria for tem-
perature. The statistical parameter estimations for air 
velocity showed that R
2, P, χ
2 and RMSE values were A. ZHU, K. XIA: DYNAMICS OF CONVECTIVE HOT AIR DRYING OF FILIFORM L. siceraria  CI&CEQ 19 (4) 485−492 (2013) 
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ranged from 0.9227 to 0.9990, 2.0147 to 17.7391, 
0.000086 to 0.010648 and 0.008529 to 0.097893, 
respectively, and of all the models tested, the Loga-
rithmic model gives also the highest value of R
2 and 
the lowest values of P, χ
2 and RMSE. 
Table 2. The fitting models and statistical results of models at 
different drying temperatures 
Model no.  t / °C  R
2  P  χ
2 RMSE 
1  60 0.9410  14.5324  0.005838  0.074474
65 0.9494  12.7549  0.004427  0.064758
70 0.9493  12.8871  0.004824  0.067698
75 0.9390  14.1809  0.005453  0.071975
80 0.9326  15.2110  0.006090  0.075957
2  60 0.9699  10.5618  0.006401  0.075903
65 0.9736  9.1948  0.004523  0.063612
70 0.9748  8.9251  0.004728  0.065232
75 0.9685  10.1038  0.005662  0.071383
80 0.9640  11.2887  0.006824  0.078139
3  60 0.9985  2.4248  0.000172  0.012095
65 0.9993  1.2607  0.000097  0.009025
70 0.9991  1.6875  0.000134  0.010659
75 0.9991  1.7370  0.000109  0.009612
80 0.9989  2.2503  0.000121  0.010084
4  60 0.9963  5.3719  0.000296  0.016261
65 0.9983  3.9861  0.000163  0.012052
70 0.9983  3.8670  0.000162  0.012028
75 0.9972  4.8254  0.000244  0.014763
80 0.9955  5.1376  0.000275  0.015626
5  60 0.9987  3.3183  0.000124  0.010230
65 0.9987  3.0423  0.000116  0.009839
70 0.9988  2.4998  0.000092  0.008819
75 0.9987  3.3313  0.000137  0.010724
80 0.998  3.9851  0.000188  0.012515
6  60 0.9964  5.2789  0.005456  0.070074
65 0.9983  1.5285  0.002176  0.044129
70 0.9972  4.0705  0.003161  0.053339
75 0.9968  4.4708  0.004377  0.062767
80 0.9962  5.2153  0.006181  0.074364
The calculation and correlation of convective heat 
transfer coefficient α in the constant rate stage 
The average values of convective heat transfer 
coefficient α at different air velocities and drying tem-
peratures (Tables 4 and 5) were calculated as: 
α =
−
WW
W
Nr
tt
 
where t, tw, Nw, rw and α are drying temperature (°C), 
the wet bulb temperature (°C), dehydration rate of 
constant speed stage (g m
-2 s
-1), latent heat of vapo-
rization at wet bulb temperature (kJ kg
-1) and con-
vective heat transfer coefficient (W m
-2 K
-1). 
Table 3. The fitting models and statistical results of models at 
different hot air velocities 
Model no.  u / m⋅s
-1 R
2  P  χ
2 RMSE 
1  0.60 0.9227 17.7391  0.008294 0.088766
0.73 0.9275 17.2766  0.007330 0.083555
0.85 0.9429 15.0668  0.006232 0.076942
0.95 0.9461 14.0674  0.005394 0.071582
1.04 0.9339 16.9602  0.006775 0.080324
2  0.60 0.9612 12.7419  0.009595 0.092928
0.73 0.9612 12.6590  0.008618 0.088300
0.85 0.9725 10.4482  0.006519 0.076598
0.95 0.9726 9.9255  0.005552 0.070688
1.04 0.9646 12.4614  0.007881 0.084442
3  0.60 0.9978 3.3257  0.000181 0.012900
0.73 0.9988 2.3448  0.000108 0.010649
0.85 0.9984 2.3373  0.000192 0.011489
0.95 0.9989 2.0562  0.000105 0.009118
1.04 0.9990 2.0147  0.000117 0.008965
4  0.60 0.9967 5.7208  0.000283 0.015908
0.73 0.9971 8.1567  0.000392 0.018776
0.85 0.9985 3.7719  0.000125 0.010555
0.95 0.9980 4.4074  0.000189 0.013001
1.04 0.9960 5.8045  0.000247 0.014896
5  0.60 0.9985 3.5909  0.000132 0.010563
0.73 0.9983 4.1058  0.000162 0.011727
0.85 0.9988 2.9891  0.000086 0.008529
0.95 0.9986 3.4584  0.000136 0.010719
1.04 0.9979 5.0157  0.000200 0.013037
6  0.60 0.9937 7.1625  0.010648 0.097893
0.73 0.9957 5.9599  0.007813 0.084079
0.85 0.9968 4.3204  0.003100 0.052824
0.95 0.9977 3.6194  0.002290 0.045398
1.04 0.9971 5.1804  0.006231 0.075084
The data in Table 4 showed that the convective 
heat transfer coefficient increased with increasing air 
velocity. The correlative expression of α and u was 
fitted with the corresponding data in Table 4 as 
follows: α = 153.7u
0.6466, R
2 = 0.9962. 
The data in Table 5 indicated that the average 
values of α for drying at air temperature of 60–80 °C 
varied between 150.2 and 156.9 W m
-2 K
-1. Through 
the variance analysis, the result was obtained as fol-A. ZHU, K. XIA: DYNAMICS OF CONVECTIVE HOT AIR DRYING OF FILIFORM L. siceraria  CI&CEQ 19 (4) 485−492 (2013) 
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lowed: F = 17.96 > F0.01(5,9) = 3.48, i.e., the drying 
temperature had a notable effect on α.  
Table 4. The convective heat-transfer coefficient α at different 
air velocities 
u / m s
-1  t / °C  tw / °C  Nw / g m
-2 s
-1  rw / kJ kg
-1  α / W m
-2 K
-1
0.60 
0.73 
0.85 
0.95 
1.04 
75.0 
75.0 
75.0 
75.0 
75.0 
51.5 
51.5 
51.5 
51.5 
51.5 
1.102 
1.223 
1.374 
1.477 
1.561 
2374.3 
2374.3 
2374.3 
2374.3 
2374.3 
111.3 
123.6 
138.8 
149.2 
157.7 
Table 5. The convective heat-transfer coefficient α at different 
temperatures 
t / °C  tw / °C  Nw / g m
-2 s
-1  rw / kJ kg
-1  α / W m
-2 K
-1 
60.0 
65.0 
70.0 
75.0 
80.0 
43.9 
46.3 
49.0 
51.5 
55.0 
1.011 
1.200 
1.384 
1.549 
1.625 
2392.0 
2386.5 
2380.4 
2374.3 
2368.7 
150.2 
153.1 
156.9 
156.5 
154.0 
The calculation and correlation of mass transfer 
coefficient, kH, in the constant rate stage 
The average values of the mass transfer coeffi-
cient, kH, at different air velocities and drying tempe-
ratures (Tables 6 and 7) were calculated as: 
=
−
W
H
W
N
k
HH
 
where Hw, H and kH are saturated humidity (kg kg
-1), 
humidity (kg kg
-1) and mass transfer coefficient (g m
-2 
s
-1 ΔH
-1), respectively. 
The data in Table 6 showed that the mass trans-
fer coefficient kH also increased with increasing air 
velocity. The correlative expression of kH and u was 
fitted with the corresponding data in Table 6 as: kH = 
= 18.11u
0.6466, R
2 = 0.9962. 
The data in Table 7 illustrated that the average 
values of kH for drying at air temperature of 60–80 °C 
varied between 18.26 and 18.75 g m
-2 s
-1 ΔH
-1. Through 
the variance analysis, the result was obtained as 
followed:  F = 54.84 > F0.01(5,9) = 3.48, the drying 
temperature also had a notable effect on kH. 
CONCLUSIONS 
The effects of drying temperature and hot air 
velocity on drying characteristics of filiform Lagenaria 
siceraria were investigated in a forced convective 
tunnel dryer. The drying process of filiform L. siceraria 
could be divided into three stages under different con-
ditions: accelerating, constant and decelerating rate 
stages. The drying temperature and air velocity influ-
enced the drying process significantly. The drying 
behavior of filiform L. siceraria was explained by 
applying six thin-layer drying models and the good-
ness of ﬁt was determined using R
2, P, χ
2 and RMSE. 
The results showed that the change of moisture ratio 
with drying time in the temperature range from 60 to 
80  °C can be successfully described by the Loga-
rithmic model (R
2, 0.9985–0.9993; P, 1.2607–2.4248; 
χ
2, 0.000097–0.000172; RMSE, 0.009025–0.012095). 
The results also showed that the change of moisture 
ratio with drying time in the air velocity range from 
0.60 to 1.04 m s
-1 can be successfully described by 
the Logarithmic model (R
2, 0.9978–0.9990; P, 2.0147– 
–3.3257;  χ
2, 0.000105–0.000192; RMSE, 0.008965– 
–0.012900). The relationship of the convection heat 
transfer coefficient α and the hot air velocity wasα = 
= 153.7u
0.6466, while the relationship of the mass 
transfer coefficient kH and the hot air velocity was kH =  
= 18.11u
0.6466. For drying at 60–80 °C of air tempe-
Table 6. The mass transfer coefficient kH at different air velocities 
u / m s
-1  Hw / kg kg
-1  H / kg kg
-1  Nw / g m
-2 s
-1   kH / g m
-2 s
-1 ΔH
-1 
0.60 
0.73 
0.85 
0.95 
1.04 
0.092 
0.092 
0.092 
0.092 
0.092 
0.080 
0.080 
0.080 
0.080 
0.080 
1.102 
1.223 
1.374 
1.477 
1.561 
13.12 
14.56 
16.36 
17.58 
18.58 
Table 7. The mass transfer coefficient kH at different temperatures 
t / °C  Hw / kg kg
-1  H / kg kg
-1  Nw / g m
-2 s
-1   kH / g m
-2 s
-1 ΔH
-1 
60.0 
65.0 
70.0 
75.0 
80.0 
0.061 
0.071 
0.081 
0.081 
0.107 
0.053 
0.061 
0.070 
0.080 
0.094 
1.011 
1.200 
1.384 
1.549 
1.625 
18.45 
18.75 
18.75 
18.66 
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rature, the values of α varied between 150.2 and 156.9 
W m
-2 K
-1, while the values of kH varied between 
18.26 and 18.75 g m
-2 s
-1  ΔH
-1, indicating that the 
drying temperature had a notable effect on both. 
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Nomenclature 
A - drying contact area, m
2 
a, b, c, g, h, i, j - equation coefficients 
H - humidity, kg·kg
-1 
Hw - saturated humidity, kg·kg
-1 
k - drying coefficient 
kH - mass transfer coefficient, g·m
-2· s
-1·ΔH
-1 
MR - moisture ratio, kg water⋅kg
-1dry matter 
MRexp,i - experimental moisture ratio 
MRpre,i - predicted moisture ratio 
mg - absolute dried mass of sample, g 
mi - mass of sample at any time, g 
mi-1 - mass of sample at ti-1 time, g 
mi+1 - mass of sample at ti+1 time, g 
N - number of observations 
Nw - dehydration rate of constant speed stage, g·m
-2·s
-1 
n - constant, positive integer 
P - mean relative percent error 
R
2 - determination of coefficient 
rw - latent heat of vaporization at wet bulb tempe-
rature, kJ·kg
-1 
RMSE - root mean square error 
t - drying temperature, °C 
tw - wet bulb temperature, °C 
ti - drying time, s 
Ui - dehydration rate, g·m
-2·s
-1 
u - air velocity, m·s
-1 
X0 - initial moisture content, decimal  mass fraction on 
dry basis 
Xi - moisture content at any time, decimal mass 
fraction on dry basis 
X
* - equilibrium moisture content, decimal  mass 
fraction on dry basis 
z - number of coefficients and constants 
α - convective heat transfer coefficient, W·m
-2·K
-1 
χ
2 - reduced chi-square 
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NAUČNI RAD 
   DINAMIKA KONVEKTIVNOG SUŠENJA TIKVE 
Lagenaria siceraria 
Konvektivna sušara je korišćena za sušenje tikve Lagenaria siceraria u tankom sloju, a 
ispitivan je uticaj temperature sušenja i brzine strujanja vazduha na ovaj process sušenja. 
Temperatura sušenja i brzina strujanja vazduha su varirani u opsegu 60–80 °C i 0,60–1,04 
m/s. Eksperimentalni podaci o sadržaju vlage biljnog materijala su korišćeni u izboru mate-
matičkog modela. Izračunati su, takođe, dinamički parametri, kao što su koeficijent pre-
nosa toplote i koeficijent prenosa mase. Rezultati su pokazali da su temperatura sušenja i 
brzina strujanja vazduha uticale značajno na proces sušenja. Logaritamski model je poka-
zao najbolje slaganje sa eksperimentalnim podacima. Utvrđeno je, takođe, da brzina stru-
janja vazduha i temperature sušenja utiču značajno na koeficijent prenosa toplote i koefi-
cijent prenosa mase. Sa povećanjem brzine strujanja toplog vazduha od 0,60 do 1,04 m/s, 
vrednost koeficijenta prenosa toplote varira od 111,3 do 157.7 W/(m
2 K), a vrednost 
koeficijenta prenosa mase između 18.26 and 18.75 g/(m
2 s). 
Ključne reči: Lagenaria siceraria, konvektivno sušenje, krive sušenja, matema-
tičko modelovanje, kinetika sušenja, koeficijent. 
 
 